no chemical or mechanistic information about this reaction was given.
We report in this paper totally new findings showing that these CAs, and especially n-CA, can be used as extremely fast, effective and irreversible inactivators of bacterial collagenases.
MATERIALS AND METHODS:
n-CA, m-CA, ~-chloranilic acid, DDQ, poly-L-lysine, PZ-PLGPA and Clostridium histolyticum collagenase (Type VII) were obtained from Sigma Chemical Company. Achromobacter iophaqus collagenase was from Boehringer Mannheim and the Bacillus cereus collagenase was purified as previously described (16) . Streptococcus faecalis collagenolytic endopeptidase was purified at this laboratory.
Crystalline n-CA was dissolved in absolute ethanol and was always used immediately.
Appropriate ethanol controls were included.
The inactivation of the enzymes by n-CA did not depend on photosensitized reactions;
all subsequent experiments were thus conducted in regular laboratory lighting (about 1,200 Ix) at 22°C.
Normally, i-I0 ~i aliquots of 0.22 mM n-CA were added to 1.0-ml buffered enzyme solutions and the effect of the reagent was determined by removing i0-~i aliquots from the modification mixture to enzyme assay mixtures.
Phosphate buffer was found to be most suitable.
In this procedure the n-CA was diluted so effectively that it had no effect on the rate of hydrolysis of PZ-PLGPA.
Experiments with m-CA, DDQ and R-chloranilic acid were conducted as above.
Collagenase activity was determined at 30°C using PZ-PLGPA as substrate (16, 17) .
RESULTS:
Unless otherwise stated, the results shown below were obtained with the B. cereus collagenase. Inactivation of the collagenases by n-CA was time-, concentration-and pH-dependent.
For example, at an enzyme to o-CA ratio of 3:1, the enzyme was inactivated by 21% in i0 min, but this low concentration of n-CA (-0.09 ~M), was expectedly too low for complete inactivation ( The rate of inactivation increased with increasing pH ( Fig.   2A ; the enzyme was stable at the pH values indicated). 1 mM TNBS, a reagent of protein amino groups (18) (19) (20) , almost fully protected the enzyme against o-CA-induced inactivation (Fig. 2B ).
For this reason, the absorption spectra between o-CA-treated and untreated poly-L-lysine were determined. In aqueous solutions, the reaction with poly-L-lysine gave a maximum at 340 nm ( hydroxylamine at pH 7.0 followed by thorough dialysis, did not alter the spectra, and no reactivation of the enzymes took place.
The values of K m and Vma x in the hydrolysis of PZ-PLGPA were studied using B. cereus collagenase (Table I) The enzyme was inactivated-in the presence of o-CA to the activity levels indicated.
As a control, native enzyme was used. The constants were determined according to the double-reciprocal plot. showed that o-CA can be used as a very fast, irreversible inactivator of microbial collagenases, completing the list of strong collagenase inhibitors previously described (27, 28) .
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